Efficient folding of firefly luciferase after transport into mammalian microsomes in the absence of luminal chaperones and folding catalysts.
Folding of polypeptides emerging from the protein translocase in the membrane of mammalian microsomes was analyzed after synthesis of corresponding precursor proteins in a mammalian translation system. Firefly luciferase was used as a model protein; the corresponding hybrid precursor contained the preprolactin signal peptide. The rates and efficiencies of folding of luciferase in microsomes were compared with those of folding of luciferase in the cytosol. Furthermore, folding of luciferase in microsomes was compared with that in proteoliposomes, i.e. in the absence of luminal molecular chaperones and folding catalysts. Folding in microsomes was less efficient compared with folding in the cytosol. Folding in the absence of luminal proteins was more efficient compared with folding in their presence and identical to folding in the cytosol. Thus, firefly luciferase emerging from translocase can efficiently fold to its native conformation without chaperoning by any luminal proteins. There may be molecular chaperones present in the microsomal membrane that can efficiently substitute for the cytosolic chaperone machinery comprising Hsp40, Hsp60, and Hsp70 with respect to folding of firefly luciferase.